The alignment data are from the GMOS Web Interface (http://lmc.uab.cat/gmos/).
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Supplementary Supplementary Fig. S3 ).
Based on this information, the M82 resonances at both 283K and 298K in the carazolol-, alprenolol-, tulobuterol-, clenbuterol-, and formoterol-bound states were simulated ( Supplementary Fig. S12 , see Supplementary Methods for details). As a result, the simulated data were in good agreement with the observed spectra ( Fig. 4 and Supplementary Fig. S8 ). These results suggested that β 2 AR exists in an equilibrium between the M82 U , M82 D , and M82 A conformations.
Correlation of the conformational equilibria in M82 and M215
To determine whether the conformational equilibria observed for M82 and M215 are correlated with each other, the M215 resonances were simulated using the same populations and exchange rates as those of M82. In this simulation, the chemical shifts of accompanies large conformational changes on TM5 and 6.
Supplementary Methods
Fluorescence experiments. β 2 AR without C265A mutation and with or without M82V mutation were expressed and the first TALON affinity step was performed (see Methods).
The eluate was incubated for 1 hr at 4 °C with two-fold excess amount of monobromobimane (mBBr, Invitrogen). After the incubation, the ligand-affinity step was performed (see Methods). Design of mutants for resonance assignments. M96, M98, and M156, which are not conserved among the β-adrenergic receptors, were mutated to the corresponding residues of turkey β 1 AR, human β 1 AR, or human β 3 AR. M96 and M98, which are exposed to the extracellular side, were mutated to threonine, because it is small and hydrophilic. M156, which is exposed to the lipid/detergent interface, was mutated to a hydrophobic leucine residue.
M36, M40, and M171, which are conserved between human β 2 AR, human β 1 AR, and turkey β 1 AR, were mutated to the corresponding residues of human β 3 AR, resulting in the M36A, M40L, M171S mutants. For M36, the mutation to leucine, which is the most frequent residue among the class A GPCRs in this position, was also introduced, because the M36A mutation resulted in a severe decrease in the expression level.
M82, M215, and M279, which are conserved throughout the β-adrenergic receptors, were mutated to the most frequent residues in the corresponding region of the class A GPCRs, resulting in the M82V, M215I, and M279V mutants.
Assignments of the impurity resonance. The resonance indicated with asterisk in Fig.   3 is derived from minor (< 3 %) proteins from insect cell membranes, due to the following reasons. (i) The peak intensity of the resonance was markedly decreased by the ligand-affinity purification step and could be observed in all of the spectra, in which each of the nine methionines was mutated ( Supplementary Fig. S5 ), suggesting that these resonances are derived from proteins from insect cell membranes, but not from β 2 AR. (ii)
The peak volume of the resonance was < 3 % of those of the other resonances from β 2 AR in the carazolol-bound form at 310K, where the peak volumes correlate well with the protein concentrations among the recorded spectra, because the signal intensity loss of β 2 AR during the evolution times is minimized by the high temperature. In addition, the SDS-PAGE analyses after the NMR analyses revealed that the impurity is less than 5 % of β 2 AR ( Supplementary Fig. S4 ), suggesting that these impurities are minor and < 3 % of 
